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Proceedmgs of the Madras Gorernment, Public Works Department,
21st May 1875

N

No 393 - Read the followigg endorsement of the District Engineer, Presidency,
dated 12th May 1875, No 700 —

R L i s e e g

FromJ N GRAINGEﬁ, Esq, General Superintendent of Public Works Stores and
Workshops, to Captain R THOMPSON, R E, District Engineer, Presidency,
‘ dated Chepauk, 5th May 1875, No 169

{
( Wirn reference to G O, dated 14th April 1875, No 1,003, communicated with
¢ your endorsement, No 345, of the 16th 1dem, I have the honor to submit Mr Doderet’s

" remarks on the several points noted 1n Colonel Strange’s reply to the objections made
to Messrs Cooke’s levels

? 2 T can bear out Mr Doderet’s remark that no complaints have been received
s 1n respect to these mstruments I have received no complaints since I resumed charge
¢ of this department, and no report appears in the records of the office previously , and
{ as regards the appreciation of Cooke’s levels by the officers of the department, I think
! that the demand for these instruments 1n preference to others and the issue of 155 out
’{ of 157 received from IEngland 1s sufficient evidence and a fair criterion to judge of
their excellence I have always myself preferred a Cooke’s level, and I believe that,
" 1f individual opinions were taken as regards their accuracy and efficiency, the balance
_would preponderate in favor of Cooke’s

% 3 I beg to mwite attention to Mr Doderet’s suggested 1mprovements contamed
i 1 his remarks on pomnts VII and VIII noted in Colone]' Strange’s memorandum

? From F DODERET, Esq, Government Mathematical Instrument Maker, Public Works Depart-
‘ ment, to J N GRAINGER, Esq , General Superintendent of Public Works Stores and
‘Workshops, dated Chepauk, 5th May 1875

‘Wit reference to Colonel Strange’s memorandum on the reported defects in Cooke and
Sons’ leveling instruments, recorded m G O, 14th Apnl 1875, No 1,003, forwarded for my
remarks, I beg to say that I have not heard or received any complaint respecting these levels I
find that levelling instruments by Cooke and Sons have been 1n use 1 this Presidency since 1866,
m which year sixty-four levelling instruments were received, and 1n 1871 ninety-three more were
supphed by the Home Government, making 1n all 157, from which number 155 have been 1ssued
prmapally to the Public Works Department, and mdenting officers invanably ask for Dumpy
levels, showing thereby the esttmation m which these instruments are held by them in preference
to those by other makers I may here remark, as not foreign to the subject mn hand, that the
Mysore Department Public Works obtamned forty of Cooke’s levels from Messrs Orr and Sons,
as they were not available for supply from the stores of the Department Public Works, and very
recently the Chief Engineer, Mysore, preferred a 10-1nch Dumpy by Cooke in the absence of 12
or 14-1nch levels 1 store to & 20-mch Troughton’s improved Y, although the latter could not be
said to be by any means a bad instrument These are mgmficant facts and go to show how
highly Cooke’slevels are appreciated, and lately one of the Assistants employed under Mr Clarke,
Drainage Engineer, assured me personally that he never had a better instrument to work with
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Proceedings of the Madyas Government, Public Vorls Department,
21st May 1875. i

than that supplied to lum from the Publo Works Stores, and that he could not have done the
work he did 1n so short & time with an mferior 1nstrument Mr Clarke had seven of Cooke’s
levels 1ssued for the use of Lug survey establishment T have no hesitation, therefore, 1n saymg
that Mr Claike would be a good authonty to give an opiion on the goodness or otherwise of the
instruments 1o question  In referning to Mr Clarke as an authonty, I do not 1gnore the opions
of the officers of the Department Public Woiks who by their mlonce 1n 1espect to tho eficiency of
these mstruments, their desire to have these 1mstruments, when out of order, repaired and returned
to them, while levelling mnstruments by Barren notably are returned for final deposit, and their wish
at all times to have Cooke’s Dumpy levels 1n preference to others, all these facts I sulmut are tacit
admssions of the excellence of Cooke’s levels, and epeak volumes 1n favor of the instruments
objected to by some of the professional officers m the sister Presidencies, and T unhesitatingly
give it a3 my opinion that better mmstraments than Cooke’s levels for neatness of finish, superior
workmanslup, accuricy and efliciency weie never before suppliecd I admit that Simms’ and
Ellotts’ are very good, but I must confess that Cooke’s Dumpy levels have talen the lead since
their introduction 1n this Presidency Iighly pleased and satisfed as I an with Cooke’s levels,
there are some small defects which I would like to see remedied, and which T wonld very respect-
fully submut for the consideration of the Chief Engineer T alluds to the clamping screw of the
1nstrumént referred to in paragraph VII of Colonel Strange’s report, and which I will notice 1n
its proper place

2 I will now entcr serwatim on the points noticed by Colonel Strange —

I must here quote what I have already sad m my report of the 24th October 1873, vus ,

1. Want of arrangement for correcting any error in the that the m:provements made by Messrs COOLG

direction of ths teleacope to 1ls verucal exs, oradjust- gnd Sons to levels are, 1st, the aus which 1n
g the horizontal axis perpendicular to the vertical ’

former levels rested on a base of about 1 wch

diameter, giving fricion of about % to ¥z of an mch, are now made to revolve on & base of

2 or 2} mches diameter, the inner part of the base having been under turned so ag to give the

friction on the outer mm of the base of about & of an mch, thus giving a larger base and not

more friction than m the former ax1s It will be apparent that an instrument revolving on such

s small base as L! mch and not being m perfect counterpoise could not be made perfectly

steady, especially if the mstrument has been for some time 1n use

3 The levels made by Messrs Troughton and Simms and other makers have six screws below
the support of the telesenpe, to enable the imstrument to be adjusted for horizontal collination
error This has always been considered a tedious adjustment, and by many ordinary surveyors it
has not been understood for what purpose those screws are mfended ~ In Cooke’s lovels this has
been omitted, as that adjustment 1s practically made correct, and the level 1s consequently
independent of this adjustment The screw foot plate and tnangular base plate 1s another
wmprovement on the old parallel plate screws, as the mstrument can be adjusted quicker and the
sorews are not so easily worn out The stand, although more eumbrous than the old pattern, 18
infinitely more steady and trustworthy, and does not get so easily out of order

4 Itismy belief that this alludes to definition of the telescope which depends on achromatism
I Powe'f of glasses are found to be inferior to Troughton of Ob‘] ect glaqs’ centnuty of the gldsses and
:.;c}“il:ﬁx: “;ltig fz;ﬁ; cllmt:) gt;?g;c;::?n}:g;e:aﬁ;l,s and in  ghsence of all melmtles, as well as h‘lﬂng the
telescope tube datkened T hayve very carefully

examined telescopes of several levels, both of Cool.e’s, Troughton and Simms’, Elliott Brothers’
Street, Baler, and Barrow The power of defimition and magmfying power have varied 1o doubt:
owing 1n some to chromatism and eccentriaty  The telescopes of Cooke’s and Troughton and
Simms’ are about equal (I mean of level telescopes of the last supply received) , but by comparing
telescopes of a very old supply with those lately recerved, I find that the former are not equal 1;
power of definition to the latter One wnstance of thus 15 given above, where the Chief Enginecr,
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Proceedings of the Madias Goiernment, Public Works Department,
21st May 1875.

Mysore, after comparing a 20-inch Y Troughton and Simms’ with a 10-1nch Dumpy by Cooke,
preferred the latter instrument -

5 I conuder the arrangement of the adjusting screws for level and collination perfect
I must observe, however, that the screws are
III —Adjustment of diaphragm by means of spiral spring

and screw has not stood the test of wear and tear while oOften screwed so much home as to cause the
1618 alfected by temperatare spring between the screw and the socket to lose
its elastiaity or break I would strongly recommend that this mode of adjustment be discontinued,
and the one adopted which the levellng instruments had when first received in this country in

1866, as I have altered many according to the latter arrangement

6 But for one drawback I would prefer this method to that adopted by other makers 1n
fastening the object glasses DBoth means of

IZ;FQ':;’: 1]:31‘;“ 1m olject glasses fonud to be & great securing the object glass n the cell have their
benefits and drawbacks, but of the two methods

I am of opinion that that of Cooke’s 13 the best 'The drawback of the object glasses fastened into
therr cells by a screwed ring are,—Ist, although each glass 13 marked with notches to indicate thewr
relative surfaces, yet they have been frequently recerved by me put together quite promiscuously,
no notice having been taken of the notches when doing so, 2nrdly, taking 1nto consideration that
some of the object glasses are triplets, 1t can ealy be magmed m how many different wrong ways
they can be put 1nto their cells, 'some of them have 1n consequence been broken, others have had
their flint glasses turned to the object instead of to the eyepiece, and the object consequently could
not be defined, 3)dly, some telescopes have been received without any crown glass, which had
perhaps been taken out and used asa magnifier, and forgotten to be returned to its fellow flint
glass  Often the screwed ring 1slost  The only advantage I could see that this mode of securing
the glass has 1s, that 1t can easily be cleaned by any one notieing how to put them together again,
which 1n the other method 1s the only drawback, but seemg that all object glasses have to be
cleaned after arrival from England, and very seldom, 1f ever, after (between the two surfaces Iymng
together) I should prefer to have them burnished in T came to this conclusion lately for reasons
above given, after I had altered all object glasses belonging to Cooke’s levels from being burnished

to having a screw

7 Thas refers, I presume, to the construction of the glass tube only , the bubble 1, no doubt,
very sensitive and quite right The glass tube
V Bubble adjustment does not stand the test of wear of which the bubble 1s made 1s ground 1 the
and tear Ita tube 19 observed to be not truly constracted
and the bubble 1tself very fidgetty mside to a long curvature If 1t was ground
to a shorter curvature, 1t will not be so sensi-
tive (fidgetty), but the accuracy of the instrument would be sacrificed A spirtt bubble with a
short curvature may do very well for ordinary work, but for good work they have to be dis-
carded I can confidently say, as all instruments for the Presidency pass through 'my hands, that I
never heard any complaint of an instrument once adjusted not standing the wear and tear In fact,
I cannot see where the wear and tear 1s in these instruments, except 1n the axis and the shding
tube which moves by rack and pimon A Cooke’s level once 1n adjustment will remain so for any

number of years if not distmbed X

8 AsT examine 2ll instruments before despatch to the mndenting officer, and never found
- myself nor heard from any one of any defect
VI Graduauon of the compass oircle contrary to the or dewiation from the usual practice of division

nce of which found inconvenient
e toablesome e of the compass circle, I cannot say anything
about 1t

9 T believe that this refers to the clamping screw of the lockplate Iere I certainly would
VII The clamping sorew needs a collar to secure it 1a propose a Change The lock Berew 1s hkely
1ts plaoa, to enap, or, 1f only a lock spring 1s used,
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Proceedings of "the Madras Gorernment, Public Works Department,
21st May 1875. :

it may loosen itself and allow the lockplate to shuft so that the leveling screws are not clamped,
and by this means the instrument 1s lable to tumble from thestand I annexashetch of what
I propose to obviate this defect

10 I cannot see how the collination adjustment can beinsecure and easily thrown out of
adjustment If handled by proper surveyors,
7 this adjustment will remain untouched as long as
the spider lines (crosswires) do not want renew-
g I beg to propose that mstead of spider lLines (cross wires) a plam parallel glass with the cross
lines cut on 1t be introduced. This wall prove economical as well as efficient and save the expense
oft mncurred of returning istruments for the sole purpose of having new cross wires inserted

VIITI Colhinationadjustment found to be insecure and easl
throwa out.

11 The magnetic needle 18 generally
magnetized and counterpoised by me before
despatching the nstrument

12 Since writing the above I have personally ashed the opmion of Cclonel Rogers, R E,
Principal of the Civil Engineering College, and that officer has assured me that the Dumpy levels
by Cooke are the best he has yet seen or used, and that they are highly prized by the Masters of
the College, and that he would deprecate any alteration being made in these levels Once only,
says that officer, was an instrument damaged by a pupil overturning the screw  Colonel Rogers,

moreover, 18 of opimon that when once a Cooke’s level 1s adjusted 1t will remam 1n adjustment
until disarranged by tampering '

IX Magnetio needle in gome cases found unreliable to
s degroe

13  In conclusion, I beg leave to say that, on my arnval 1m fhs country 1n 1861 after
having attended to the wants of the Observatory; and on bemng retransferred to the
Public Works Department, I exammed all the saentifio mstruments m store and some
belonging to the various departments, and reported thereon for the information of Government
I then pointed out the mnferior construction, workmanship, and materals of 3 large portion
of the instrumenfs in stock, and since 1862 I believe that all struments are aexammod
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Proceedings of the Madras Qovernment, Public Works Department,
21st May 1875.

before despatch from home by a saentific officer specially appownted for that duty by the Secre-
tary of State, and m my humble opimion the mstruments supplhed before 1862 can bear no
comparison with the instruments subsequently recerved for excellent materials, superior workman-
ship combined with Lightness and stability mn construction, while every consideration appears to
have been given to reduce friction to & mummum

SveyITrED to the Chief Engmeer and Secretary to Government, Pubhe Works
Department, with reference to G, O, No 1,003, dated 14th April 1875.
(Signed) R W.THOMPSON, Captamm, RE,
Dustrict Engueer, Piesidency.

No 3894 ORDER THEREON, 21st May 1875, No 1,411,

OrDERED that a copy of these Proceed-
mgs be transmitted for the information of

the Government of India with reference to
their Order, Nos. 76-87 M, of the 8th March 1875.

- (True Extract.)
(Signed) T O HASTED, Major, RE,
0fg Jownt Secretary to Government.

ACCOUNT, No 10

.

No. 395 (Docker No 1,412, dated 21st May 1875 ) )

CorY of the above forwarded to the Government of India.
(True Extraet.)

Major, RE,
0fg Joint Secretary to Government
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